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Problem 1: Find 53 if z is defined implicitly as a function of x and y by the equation
x

ot 4+t + 2t + 8zyz = 100

zt + 2z

z? + 2z
Yt + 2zy

2% 4 2zy

(c)

Problem 2: If z = e®siny, let z be a function of s and t via substitution where z = st? and

y = s°t. Find—g—za’cs:——Oandtzl.
(a) 0 (b) 2 (c) 1 (d) —1 (e) —2

= ze?, find Vf(1,0).

Problem 3: If f(x,y)
(b) (1,0) (¢) (0, 1) (d) (2,1) (e) (1,2)

(a) (1,1)

2
Problem 4: Find the maximum rate of change of f(z,y,2) = i;— + 2siny 4+ 22 at (1,0, —1).

(a) 3 (b) 2 (c) V2 (d) 1 (e) 1

Problem 5: Find the directional derivative of the function f(z,y,z2) = /Tyz at (6,3,2) in the
direction ¥ = (2, —1, —2). Note ¢ has length 3.
(a) —1 (b) 1 (c) 2 (d)3 (e) 6

Problem 6: Find the unit vector in the direction of the maximum rate of change of f(x,y,2) =
z? —y? — 2% at (3,-2,—6).

@) 2(3.2.6) () 2(3.-2-6 (©=3-26 (@z(-3-26 ()



Problem 7: Let f(z,y,2) = 2% 4+ 2zy +y* + 22 + 2* and g(z,vy, 2) = 2z + 3y + 52. The surfaces
flz,y,z) = 9 and g(z,y,z) = 18 intersect in a curve. The point (0,1,2) lies on the intersection
curve. Which vector below is tangent to the intersection curve at this point?

(a) (—16,4,4) (b) (0,1,2) (c) (3,-2,0) (d) (0,1, 3) (e) (4,4,-12)

Problem 8: Find the volume of the solid S that is bounded above by 2z = 16 — 322 — y and lies
above the rectangle [0,1] x [0,2] = {0 < 2 € 1; 0 < y < 2} in the zy-plane. You may assume z > 0

over this rectangle.
(a) 28 (b) 16 (c) 32 (d) 18 (e) —2

Problem 9: Which iterated integral below gives / / xy dA where D is the region bounded by
D

the line z = y — 1 and the parabola 22 = 2y + 6.

4 el 5 ry-1 5 V2t
(a) / / Ty dydx (b) / / Ty drdy (c) / / vy dr dy
) 1722-—6 ~1J—/FF —1Jy—1

z%-6

4 T 5 4
(d) / / zy dydx (e) / / zy dzdy
—2Jzx+1 —1J-2

Problem 10: For which shaded region D below is / / ev dA evaluated by the iterated integral

D
11
// ev dydz?
0 z



(d) (¢)

Problem 11: Let f(z,y) = 2%y + 2y* + 3zy. Find the critical points of f and tell what type each
one is.

Problem 12: Suppose that (1,1) is the only critical point of the function f(z,y) = 22—2zy+y*+1.
Find the absolute maximum value of the function f(z,y) on the rectangle R = [0,2] x [0,3] =
{(z,9) |0<2<2,0<y<3 }.

Problem 13: Find the maximum and minimum values of f(z,y,2) = 2z — z subject to z? +
10y? + 22 = 5 assuming they exist.



Exam 2 Practice ﬁ:g\

x
1. Find fyy for f(z,y) =/ e~ dt.
y

(a) ?ye‘y2 (b) 0 (c) —2ye™V’ (d) ye™? (e) —ye V' 1

OH
2. LetH:xey"zz,x=2uv,y=u~v and z =u +v. Find -—— when v =3 and v = —1.

ou
(a) 16 (b) 36 (c) 3 (d) -1 (e) 2

3. Let f(z,y,2) = zsin(yz). Find the directional derivative at (1,3,0) in the direction
7=(1,2,-2).

(a) —2 (b) 2 () 1 (d) 3 (e) —3

4 Fi . ,
,{é“fz ind the maximum rate of change of f(z,y) = sin(zy) at (1,0).

(a) 1 (b) -1 (c) 0 (d) cos1 (e) sinl



' Y) with continuous sec-

- What can yoy say
about the typ

» Joy(=1,1) = 2 ang Ju(=1,1)
e of the critica) point of (-1 1) of f7

(a) a local minimum (b) a saddle point

(¢) a loca] maximum
(d) no information

(e) absolute maximum

ASB. Find an €quation of the tangent plane at the point (3, -1, 2) to the ellipsoid
2 2
T 2, 2%
R
2 2
(a)gx—2y+z~6=:0 (b) 37 +t2y+2-6=9
(c)§2—2y+z+6x0 3

() > -y+2:- g9
(@3@;3y~y+1

e =y 9

-2

AL Find the volume of t

he solid that lies under hyperbolic paraboloid z = 4 + 22 — y? and
above the square R — [—1,1] x [o, 2] ={(z,y) |

“lSe<lo<y<y

(a) 12 (b) 4 (c) 3 (d) 2 (e) 1
éS. If D = {(z, v) | z> 0,y >0, x2+y2 < 1}, find the integral // V1-— y2dzdy. (Hint:
= D
not to use polar coordinates).
2 1 1 T T
(a) 2 (b) 3 OF (d) 3 (e) =



Cf é (i) Find the points on the sphere z? + y? + 2% = 9 where the tangent plane is parallel
to the plane 2z — y + 2z = 99.
(ii) Find equations of normal lines to the sphere 2 + y* + 2% = 9 at points derived
in part (i) above.

LO . Find the absolute maximum and absolute minimum values of f(z,y) = 2z —y on the

2
domain D = {(z,vy) | 2 + %— <2}

3,0
/ / z?ydzdy by converting to polar coordinates.
0 —/9-y?

[

l { @B. Evaluate the iterated integral

- Lo



2. Find the volume of the solid bounded by the plane z =

- Find the volume of the solid bounded by the surface z

e xtm L Practice + 3

1. Use a double integral to find the area enclosed by one loop of the rose r = 2 cos 36.

(a) (b} 4 (c)

rof
=
[}
=]
@
Jap)
B

0 and the paraboloid 7 = 4—z% 42

(a) 4 (b) (c) 8 (@ 2 (e) 2

& Find the maximum value of flz,y,2)

7><a>2

= Tyz subject to z? + 2y% + 322 = 6.

(b) 1 (©) ~-\% (d) 0 () 6

S

. Find the maximum vol

ume of a rectangular box such that the sum of lengths of its 12
edges is 24. '

(a) 8 (b) 12 (c) (12)° (d) 1 (e) 0

= 6 — zy and the plane z = 2,
T=-2,y=0,y=3and z = 0.

(a) 72 (b) 36 (c) 6 (d) 3 (e) 0

Find 2y dA where D = {(z,y) | 0<z<1,0<y< vz}
’ D(L'2+1 .

(a) lan (b) In2 (¢) 1 (d)o (e) -5 In2
2



7 EFind / / 2zydA, where D is the triangular region with vertices (0,0), (1,2) and (0,3).
== D

@) 7 (b) 2 (c) 2 (d) 3 (e) 0

4 2
g,? §. Evaluate the integral by reversing the order of integration / / Vi + ldzdy
0 Sy

() 2 (b) 4 Of= @ 2 (¢) 2

®. Fing ;%f- if 2+ y* 4 2% 1 dzyz = 100,

x3+yz :c3+yz z3+:1cy z3+xy
- b - d) —
(a) —= Ty (0 ey () -5 Ty (D5 T, (€ 100y




[O 1B. Let E be the largest rectangle box with edges parallel to axes that can be inscribed
in the ellipsoid 9z% + 36y® + 422 = 108. Find the volume of E. (Hint: the box intersects

all octants.)

L[ @ Find the maximum and minimum values of f

zy=1and?+ 22 =1, (z,y,2) = yz2+ay subject to constrajnts

8 2
{ ; g Evaluate the integral / / ) e dxdy.
0 Jy



